Studies of b baryon decays are at an early stage, with only a few known decay modes [1] . Most of these decays are of the Λ 0 b , the lightest ground state b baryon. However, no three-body charmless hadronic final states had yet been observed. Conservation of baryon number means that searches for CP violation do not require flavour tagging, which is challenging at hadron colliders. With large data samples in the future, Dalitz plot analyses of charmless three-body decays can provide further sensitivity to CP violating observables. The LHCb detector [2] is a single arm spectrometer at the Large Hadron Collider. The data sample used corresponds to an integrated luminosity of 1.0 f b −1 . For more details about this analysis see Ref. [3] .
Selection
The decay chain required is Λ 
− is used as a normalisation channel.
Fitting
The data is fitted using an extended unbinned maximum likelihood fit to the b baryon candidate invariant mass distribution, performed simultaneously to all decay modes. Signal peaks are modelled with the sum of a Gaussian and a bifurcated Gaussian, the combinatorial background is fitted by an exponential shape and the mis-identified backgrounds with a double Crystal Ball [4] 
Results
Branching fractions are determined relative to B(B 0 → K 0 π + π − ) and the known value 
2) × 10 −6 , < 1.6 (1.8) × 10 −6 at 90 % (95 %) CL, S pπ − is observed for the first time with a significance of 8.6 σ, allowing a measurement of its integrated CP asymmetry. Limits are set for the other decays modes where the signal yields are not significant. This work opens up exciting possibilities to study such decays with large data samples in the future.
